In a recent notO Ponder has presented some preliminary results of an experimental study of the rate of escape of hemoglobin from hemolyzed red corpuscles. These experiments are of interest in furnishing a means of determlning to what extent the hemoglobin is free to leave the corpuscle. In particular, assuming that the resistance is at the surface of the corpuscle, the permeability of the surface of the hemolyzed corpuscle may be calculated.
In the following discussion the assumption is made that the escape of the hemoglobin is due solely to its diffusion, neglecting any influence of gravity or convection currents, which appears wholly justified in view of the small size of the corpuscle and of the experimental conditions under which the escape is measured.
We may start by assuming that the surface of the corpuscle becomes completely permeable, and shall calculate the change of concentration of hemoglobin as a function of time, at any particular point, which takes place as a result of the diffusion. The corpuscle may be assumed to be spherical, since it appears 2 that a change to this form always takes place before hemolysis occurs. We shall furthermore assume that Fick's law holds, with a constant value (D) of the coefficient of diffusion. The diffusion of hemoglobin does decrease with increasing concentration, 3 but to too slight an extent to require its consideration for the present purpose.
The increase of hemoglobin inside a spherical shell, thickness dr, 1 POnder, E., Proc. Soc. Exp. Biol. and Med., 1934, $1~ 562. 2 Ponder, E., The mammalian red cell and the properties of haemolytic systems, Protoplasma-Monographien, Berlin, Gebriider Borntraeger, 1934, 6. a Zeile, K., Biockem. Z., Berlin, 1933, 258, 347. during the time dr, is equal to the difference between the amount of pigment entering and leaving the shell. The latter quantities are obtained from Fick's law. The following differential equation expresses this equality:
from which The average concentration of hemoglobin, along a radial line, is:
Equations (2) and (3) The much longer times of 2 to 6 seconds, found by Ponder I for hemolysis with dilute saponin, indicates a considerable impermeability of the surface of the hemolyzing corpuscle. For stronger saponin, the method used by Ponder cannot be used, because it requires a fairly long latent period. That the escape becomes more rapid as the concentration of the lysin is increased, may be concluded by observing the speed with which a suspension of cells hemolyzes when strong saponln is added. It is quite possible that a time of escape as short as the theoretical value may be at-talned, indicating complete permeability of the surface of the hemolyzing corpuscle. Measurements of the electric conductance e lead to a similar view. Cells hemolyzed with mild lysins (water, complementamboceptor, saponin in low concentration) were found to have a conductance too low to measure, while with strong saponin a complete permeability of the cells to the electric current is produced.
When the time of escape is as long as that found by Ponder, the concentration gradient of the pigment is practically all at the membrane of the corpuscle. The permeability~ of the membrane to hemoglobin is defined as the amount of pigment passing through unit area of membrane, in unit time, per unit difference of concentration. The decrease of hemoglobin inside the corpuscle is equal to the amount which has diffused through the membrane. The latter quantity is obtained from 
CONCLUSIONS
A theoretical treatment is given of the rate of escape of hemoglobin from the hemolyzod red corpuscle. For complete permeability of the surface, as may perhaps be produced by strong lysins, the time taken for the hemoglobin to decrease to 10 per cent of its original concentration is calculated to be 0.16 seconds (for the human cell). For dilute saponin, giving complete lysis of human cells in 3 minutes, Ponder found a time of escape of 4 seconds, from which the permeability of the membrane to the pigment is calculated to be ~, --5 X 10 -5 cm./sec. s Jeans, J. H., Electricity and magnetism, Cambridge University Press, 1915, 356. 
